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Abstract
Students can have difficulty visualizing the end goals of units of
study and how one learned concept impacts another. They will
benefit from seeing their progress toward completion and are
motivated by how far they have come in their class. Progress
in a course can be measured with the implementation of
gamification tools.
Gamification involves the integration of game frameworks
into non-gaming areas. This research seeks to find how
these and other gamification systems help increase student
motivation or classroom performance. Elements of gaming are
already found in some areas of education. Some schools have
access to various tools to engage students, from quizzes on
SmartBoards to students using their phones to participate in
classroom polls and interactive assessments.
I will use the research to develop a visual solution to benefit
classroom stakeholders. Using a tool to gamify course
lessons into a visual skill tree will allow teachers to identify
broad concepts, bring clarity to connections between steps,
and support student agency and choice as they unlock
assignments.
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CHAPTER 1:
Introduction
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As a high school teacher, I find that some educators can have
difficulty effectively explaining the curricular structure of a
course’s learning outcomes, content, and assessment. Students
may want to know how one assignment connects to another.
Confusion on the rationale for lessons can result in decreased
contextual awareness and motivation in the students. My
research aims to find ways for students to improve their
understanding of educational concepts and tie them into the
broad scope of unit plans and skills acquisition. Typical grade
book systems allow teachers and students to view progress
in a grid format but offer limited creative customization
flexibility. The current tools also do not allow teachers to
visually link assignments together to show scaffolding in a
meaningful way. Students will benefit from knowing where
their lessons lead and how learning one skill impacts another.
Elements of gaming are already found in some areas of
education. I have access to various tools to engage students in
my brick-and-mortar classroom, from quizzes on SmartBoards
to students using their phones to participate in classroom
polls and interactive assessments. All these activities have
a theme of giving students some control over how they
respond using gamification elements. I want to find out how
gamification systems help increase student motivation or
classroom performance.
My research identifies which aspects of gamification lead to
student success in school. Some areas of my research focus
are on feedback methods that students receive through
gamification and how these systems are used with mobile
devices. Accessibility is often a concern, so I discovered
gamification resources that deal with web interfaces instead
of downloaded software or applications. Another critical area
of gamification research deals with gamification rewards.
Rewards can take the form of digital badges and points. Some
systems allow students to redeem rewards for real-world items
or privileges.
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With the implementation of gamification, students will engage
in a medium with which many of them are already familiar
and will be able to participate in situations that will further
enhance their learning. Through the element of fantasy,
students can craft their own stories while connecting with their
course content, thus strengthening their material retention.
The ability for students to see their visual progress through
lessons or select from multiple branching options could have
the potential to increase their motivation to stay on track in
their course.
Gamification has an opportunity to provide a significant
benefit to students in the area of motivation and
understanding of learning concepts. There is “a positive
relationship between learning motivation and learning
achievement” (Su and Cheng 270). Research on using these
tools can give insight into the best way to incorporate them
into a course curriculum.
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Research
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Research Rationale
This research seeks to determine the benefits of gamification
on students in a classroom. It is crucial to decide on the
best practices for implementing gamification solutions and
identifying gaps in their implementation, so an in-depth
exploration of strategies is essential.

Research Methods
COMMUNICATION OF GOALS
Classroom teachers build learning programs for their students
through curriculum, instruction, and assessment. One of
the critical factors in developing a course curriculum is
understanding the expected learning outcomes or what the
student is expected to learn. Besides the learning outcomes
themselves, teachers have to determine the best way to
achieve the goals and ensure that the objectives are met.
Erikson et al. note that critical thinking can be expressed
differently in learning outcomes. Students may need to
scrutinize complex material to garner an understanding of the
lesson (2298). Students should also have the opportunity to
choose learning experiences that meet their needs and could
be incorporated into a gamified learning experience. One of
the key concepts in the literature on games is motivation (Vos
et al. 128). Gamification of the curriculum can allow students
to navigate different learning options and motivate them to
succeed.
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Understanding the goals of an educational experience is
critical. Students should know and understand the learning
outcomes of their course or unit of study and how their
learning connects to those goals. Gamification design can
provide visual tools to help make those connections. Chou
explains the importance of setting up activities using tools and
methodologies with a distinct goal in mind for the user. “Often
your users are not motivated because they don’t understand
the purpose of the activity, do not clearly identify the goal
of the activity, or lack meaningful tools to create expressive
strategies to reach the goal” (Chou).
Progress toward outcomes needs to be measured to
determine whether or not education strategies yield
successful results. Assessment data is one metric to determine
whether or not students met the learning outcomes and
a way to monitor and adjust teaching. In their studies on
gamification design, Zapata-Rivera et al. explain that the “goal
of this process is to design assessment-based, interactive,
gaming scenarios that can be used to help students learn
the content while at the same time help the system capture
valid assessment information to adapt its behavior” (175).
Assessment data is used to drive adjustments to teaching. Just
as formative and summative classroom assessments check
for understanding of the material, assessment-based game
elements can be used to determine whether or not a student
understands the material. This is used to provide grades for the
students and helps paint a picture for the teachers and course
designers to see if a topic was unclear in the instruction.
Teachers can monitor the results of assessments from
students to determine trends. If a concept appears difficult
for students, as shown in the assessment data, the curriculum
can be assessed to determine whether the information taught
was inaccurate or misunderstood. Corrections can always be
applied to the curriculum, and students can re-assess based
upon the adjustments.
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Modifications based on player feedback are similar to
adjustments in curriculum due to assessment results. Kiili
explains that “educational games, especially, should be
balanced so that the main determining factor for the success
of a player is the player’s skill level” (20). Zapata-Rivera et al.
explain that understanding this part of the design process is
instrumental in combining game and assessment requirements
(185). While course learning outcomes shouldn’t change based
on student performance, the paths the students may take to
reach the objective can be altered.
The goals of gamification in education are to improve student
motivation and achievement. Díaz-Ramírez concluded in an
assessment on game performance that “students who actively
played the game showed a substantial greater passing rate
than non-active players, and high engagement in problemsolving activities, even of a higher level than the class. Active
players perceived that the game contributed to a better
learning process” (9). Games are attractive to players of all
levels. Yildirim clarifies how “games reflect the culture of
the period in which they are played. Chess and other games
that have been played for centuries are now played online
in today’s information age” (86). While some may gravitate
toward tabletop or board games, others may prefer to
play digital games. However, all games provide a degree of
challenge that players will face. Vos et al. explain that when
children play games, they are confronted with problems they
must overcome to reach their goals (128).
Gamification has shown positive outcomes in both education
and businesses. Some industries are using gamified tools in
their training programs for employees. Wilson et al. claim that
the research in gamification indicates that games positively
influence trainees in cognitive, skill-based, and affective
outcomes (258). Work-related training can incorporate
elements of gaming that challenge employees and lessen
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the chance that they would become bored on the job. It
allows organizations to present workplace skills training in a
meaningful and appealing way for the staff. Ofosu-Ampong
states that “gamification is to revolutionize education and
businesses in motivating and engaging users to the desired
outcome” (115).
Gamers and students both require a sense of purpose in
completing tasks. Students in a classroom need to solve
a problem or think critically about a topic. Alsawaier
understands that game players receive their objectives through
quests. When students begin “a quest or accept a challenge,
they engage in a storyline that usually embeds a time-sensitive
pattern” (67). The time-bound component to quests is similar
to how classroom assignments have approaching due dates.
This allows students the opportunity to practice prioritizing
tasks to meet deadlines. Alsawaier also notes that the “failure
or death of an avatar character is a chance
to contemplate, learn from mistakes, and
restart again” (67). Allowing students the
chance to retry assignments is essential
in promoting mastery of the material.
there is no single
Students can also select various quests
way to achieve
and change the order in which they are
completed. As Alsawaier describes, “there
success or
is no single way to achieve success or
accomplish a goal
accomplish a goal” (67).
Most players choose to play video games
because they are fun. As Alsawaier
explains, gamification borrows the fun
aspects from video games to gain the
learners’ engagement and positively increase their motivation
(64). The many fun, engaging qualities of a game continue to
attract players. Alsawaier notes that as some students struggle
to stay motivated in school, gamification can provide a
component of fun that helps transform the students’ attitudes
toward learning (64).
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GAMING ATTRIBUTES
Specific attributes are present in many games. The fantasy
element can drive players to play games as it provides relief
from everyday life. A player can take on the role of a game
character to fight dragons or evade an alien encounter. Wilson
et al. explored the element of fantasy in their research on
gamification in education and determined that fantasy is an
attribute that engages learners (229). This allows the player
to interact with the world differently than they usually would,
opening up possibilities of discovering new ways of looking at
situations.
Another attribute of video games is that they can be
representational. Wilson et al. explain that physical
representation is how accurately the game replicates realworld environments (232). As technology improves, we begin
to see some cross-over of fantasy simulations and realistic
games as the fidelity of graphics can make even the most
imaginative worlds appear real within a game. However,
realism is something that games will strive to achieve to help
players feel grounded in reality. A variety of simulation-style
games have grown in popularity over the years. Players can
take on the role of a farmer or train conductor to complete
tasks realistically. Within flight simulation games, “players
are required to think like a pilot and make similar decisions
to complete the game successfully” (232). This type of game
interaction allows for realistic practice and even training
opportunities.
Digital video games carry the responsibility of representing the
game world to the players. Whether the world is fantastic or
realistic, players will suspend their disbelief to become a part
of that space while they are in the game. One of the ways that
a game brings players into the world is through sensory stimuli.
This taps into the user’s senses and allows the game to present
new and vivid stimulations that distort the perception of the
user’s reality (232). A range of devices has evolved to help
players feel immersed in the gaming experience.
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GAMIFICATION TOOLS
Learning within online courses allows students to track
progress, communicate virtually with classmates and teachers,
and engage with virtual labs. Admiraal et al. state that “greater
usage of computer-based learning environments by both
teachers and students seems to be associated with better
student performance” (580). Teachers can also use digital tools
and labs to bring educational technology into a traditional
classroom. While computers are the backbone of digital
systems, their limitations lie with their implementation. Digital
grade books are available tools for classroom teachers. They
allow teachers to input lesson information and students’
scores. Many web-based systems allow teacher, student, and
parent access from nearly any device. These online grade
books enable teachers to adjust scores and weights that
instantly recalculate overall scores and provide immediate
feedback to students.
Classroom grade book systems can also involve elements
of gamification. Microsoft Teams is a part of the Office
suite for schools and businesses that allows teachers to set
up classroom extensions for students to access resources
or submit assignments remotely. Assignment submission
through Teams can be in the form of a quiz that provides
immediate feedback or a dropbox for students to upload
work to be graded. When students click the submit button
for an assignment, they may be greeted with a burst of
digital confetti and a congratulatory message for completing
their work. This small reward for finishing is an example of
gamification.
A grade book is an essential tool for showing student work
and progress. There is room for improvement and further
exploration of gamification options to allow students to track
their progress in the course. The traditional grid layout of
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the grade book does not allow teachers to indicate multiple
options for assignments or show how some projects will
connect to later lessons within the unit.
One of the tasks of educators and designers is to implement
gamification elements in meaningful ways. Landers points
out that a common point of confusion surrounding the
idea of gamification is that it relates to a specific piece of
technology. Instead, gamification describes the process
of adding meaningful game-like elements to systems that
already exist (137). This is important to consider as an
educational experience does not have to be a standalone
game that replaces a traditional learning experience. Su
and Cheng explain that educational gamification proposes
using game-like rule systems and the players’ experiences to
shape learning behavior (270). Elements of games can be
incorporated into the learning environment, providing
the feel of a game system with which students can
interact.
The use of mobile technology in the classroom is
expanding. High-school-aged students regularly
carry mobile phones with them in school.
These devices can search the internet, respond
to assessments, and interact with faculty or
other students. Portable access to educational
experiences in an interactive way can lead to
the gamification of classroom lessons.
One web-based piece of software that has
grown in popularity is Kahoot! This program allows
teachers to create interactive quizzes and polls to send
out to students. It also can be used to host live sessions
in the classroom or accessible to remote students. Students
can answer questions on their mobile devices while results
are displayed on the teacher’s screen or projected for the
class to view. Baszuk and Heath explain how Kahoot! provides
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real-time feedback on student learning and understanding. It
also helps create more opportunities for student participation
(550).
Engaging students in classroom lessons can be challenging
for teachers and Kahoot! serves as a tool that promotes active
participation in assessment exercises. This engagement also
positively impacts students’ retention of the material. Baszuk
and Heath’s study showed that students retain material at a
higher level with Kahoot! than without (550).
Generally, teachers are responsible for grading and responding
to student work in a classroom space. A complete replacement
education game would require a dedicated individual or staff
to monitor progress within the learning environment. Dicheva
concludes that “the general population of instructors lacks the
necessary skills and time for creating, adapting, or maintaining
an appropriate supportive technological infrastructure” (84). A
user-friendly interface is needed.
While teachers strive for differentiation within the classroom,
a gaming-only model of education could limit accessibility to
learning as not all students would respond to the structure in
the same way. Additionally, game development is a process
that requires a great deal of research and design strategies
to provide a meaningful experience as a standalone project,
let alone a successful educational tool. Kiili explains that a
game with poor design will place a higher cognitive load on
the player. This will hinder learners in the game environment
because they need to engage in irrelevant cognitive processing
(21).
Implementing gamification into education experiences
requires utilizing traditional and digital systems that already
work but could use some improvement. Educators must
consider the learning outcomes they expect their students to
meet.
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FEEDBACK METHODS
There is a consensus that immediate feedback impacts
student learning and motivation. Traditionally, classroom
feedback is achieved in a couple of ways. Formal assessments
that involve students being called upon to answer questions
help provide immediate feedback. The teacher can state
whether or not the student answered the question correctly
and sometimes will allow them to process their response
and try again. Students may submit a written assignment that
the teacher will grade before returning it to them, providing
delayed feedback. Games are known for their ability to
provide immediate feedback to players. Van der Kleij et al.
explain that “an important difference between immediate
and delayed feedback is that immediate feedback is provided
while a student is taking a test, whereas this is not the case
with delayed feedback. It is possible to provide students with
feedback quickly in computer-based environments since
the feedback is automatically given based on the students’
response” (478).
Many online courses utilize computer-graded assessments.
These will often provide students with feedback immediately
after they submit their responses. The score can be computergraded if the evaluation uses multiple-choice or true or false
responses. Some short answer responses can also be scored
by a computer, though they may be less accurate. Admiraal et
al. explain that computer-based assessments allow students
to practice and will provide them with feedback. It also
immediately informs teachers about their performance (577).
Digital video games utilize assessment in their structure.
Wilson et al. explain how assessment measures achievement
within a game. It is also a fundamental game attribute for the
player’s improvement and progression toward the game’s
goals (233). As the game assesses the player’s performance, it
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provides feedback to the player through a tabulated score, the
visual appearance of their player model or game environment,
or through the game’s sound. When the player receives
feedback for the game, they can adjust their performance
accordingly (233).

REWARDS AND MOTIVATION
One of the components of a gamified experience deals with
the player earning rewards. Players can earn digital badges in
achievements or trophies in a digital gaming
environment. This implementation can
lead to players seeking new ways to play a
level or perform tasks above and beyond
we need to
the primary game objections. Alsawaier
continue mining the explains how “some of the basic principles
of behaviorism, such as enforcing a certain
commercial game
behavior by rewards and correcting a
misbehavior by lack of rewards or a form
industry for these
of a penalty, are parallel to gamification
kinds of insights
elements such as rewarding and penalizing
through points and badges, or upgrading
and demoting in a game setting” (61).
Games can also unlock different perks or
cosmetic options for an avatar through successful play. These
digital rewards within games can motivate players to continue
their progress. In her book, Reality is Broken: Why Games
Make Us Better and How They Can Change the World, Jane
McGonigal explains that “if we want to keep learning about
how to improve our real quality of life, we need to continue
mining the commercial game industry for these kinds of
insights” (McGonigal). The key to bringing that motivation
from a digital to a physical space is understanding how these
rewards propel game players forward and what teachers can
do to implement them into the classroom.
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Rewards are not uncommon in the classroom setting. Teachers
can use stamps or stickers on returned assignments to reward
students for completing their tasks. Teachers can also offer
rewards for students when they exhibit proper behavior. The
rewards end up reinforcing the correct learning behaviors.
Alsawaier maintains that gamified rewards are no longer
needed once the positive behaviors are established (68).
External rewards, such as badges or completed progress bars,
are a tool that can help drive students to succeed. The impact
of that success can lead to intrinsic motivation in students.
Gamification can influence and motivate students to succeed.
Yildirim explains how gamification of educational processes
involves the integration of the gamification framework into
the curriculum to improve students’ motivation, academic
achievement, and attitudes (86). Rewards are one step toward
improving student achievement, but motivation needs to
extend beyond badges and achievements for submitting work.
Dicheva encourages the “finding and sharing of new ways of
applying gamification to learning contexts that are not limited
to extrinsic rewards like achievements and badges and that
are more meaningful to the students is very important for
increasing the application of this emerging technology in
education” (84).
Other tools related to gamification include progress bars which
can provide a visual indicator of their progress through the
course. Progress is often shown in games by using a numerical
percentage on a save file or even through a skill tree as a
character increases their abilities. Progress bars can appear
in computer-based quizzes, showing how far a student has
advanced through the assessment. They can also indicate
the student’s percentage of assignments for the given term.
In Bovermann et al.’s study on gamified learning, students
stated that “they used the progress bars as a management
tool which helped them to organize their studies and to
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monitor their mastery” (14). Progress bars are often present
within modern video games as a visual indicator of a player’s
growth as they earn more experience and unlock higher
levels or tiers. “Considering the fun associated with games,
triggering happiness and well-being, players’ general attitudes
towards online and computer games may be a successful
predictor of study-satisfaction within the context of the study
module under observation, which was gamified with the game
elements of badges and progress bars” (4).
Wilson et al. explain that “things that are too easy or too
difficult will not pique our interest, as they lead to boredom
or frustration, respectively” (232). Therefore, both gaming and
teaching need to be challenging. Teachers differentiate their
instruction to reach students of various ability levels. Suppose
a student has difficulty completing a task or tackling a difficult
concept. In that case, instructors will need to modify the
instruction or spend time reviewing other ideas to help the
student succeed and meet the intended learning outcomes.
Conversely, if a student has achieved mastery of the lesson
content, the teacher should strive to provide extension
opportunities to that individual to expand their skill and
continue to improve. Motivation is maintained by creating
uncertainty about how students and players
will reach their goals (232).
Adding gamification elements into teaching
can help motivate students regardless of
rewards. Dicheva explains that “games have
remarkable motivational power; they utilize
several mechanisms to encourage people
to engage with them, often without any
reward, just for the joy of playing and the
possibility to win” (75). Playing a game is an
enjoyable experience, so students will learn
if gamification is applied. Hwang and Chen
found that inquiry-based ubiquitous gaming

they used the progress
bars as a management
tool which helped
them to organize their
studies and to monitor
their mastery
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approaches improved the students’ learning achievement
and intrinsic motivation. It also promoted their perceptions
of problem-solving and critical thinking. (967). If the goal is
to motivate and encourage students, educators should think
about the various ways to promote engagement. Yildirim notes
that the impact of these gamification-based teaching practices
on students’ achievement and attitudes toward lessons cannot
be ignored (92).

IMPLEMENTATION
Games provide challenges and opportunities for players
to reach goals. In online multiplayer games, Kiili describes
how players work together to solve problems in a shared
game experience, but critical reflection occurs privately
(21). Designers and educators will need to reflect on best
practices for implementing gamification and the necessary
infrastructure to support the system. Teacher training
and student access to technology are a consideration for
implementing tools. Dicheva notes that the technological
infrastructure and appropriate instructional framework need
to be available for classroom adoption of gamification to be
successful (83). This instructional framework deals with how
the gamification elements are implemented into the system
and how they support the curriculum and learning outcomes.
Teachers and support staff will need to be well-versed in
the gamified systems used in their teaching. Successful
implementation requires that students have support channels
if there are issues with using the technology. Dicheva adds that
one of the significant obstacles to applying game elements to
education is proper technological support (84). Adequately
trained staff will be essential in resolving issues that may arise
and will help ensure that the rollout and continued use of
gaming elements are smooth.
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Gamification solutions can be programmed to run in webbased environments allowing for maximum compatibility
and accessibility to students and teachers. Web apps are
accessible from various devices, from mobile phones to
desktop computers or tablets. Modern web design will
also allow for scalability of the content to display correctly,
depending on the screen. While many individuals have
access to technology devices, a universal approach to design
solutions should be implemented.
The gathered research clarifies that gamification of learning
environments is beneficial to student learning and motivation.
The visual analysis of gamified solutions presented in the
following section can guide the implementation of these
principles into a classroom learning environment.
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Summary of Findings
Further information was gathered by reviewing the following
three cases and visual solutions that attempt to solve a similar
problem using gamification. The first study aimed to find the
differences in student engagement between those who took
assessments on paper and a group that used software-based
quizzes with gamification elements. Analyzing this work can
help find connections between gamification and learner
engagement. The visual artifact analyzed in this study comes
from the application at Quizziz, a company created by two
teachers to help motivate students. Exploring the application
interface designs can help understand critical components of
successful screen layouts for teachers and students.
Another research case is a study on the 3D GameLab software
for the gamification of lessons. This research explores the
benefits of Game-Based Learning in the classroom using a
program that allows students to interact with objects in a
physics-based environment. An analysis of this study will
help inform a visual solution by understanding the software’s
design elements and reward systems. A screenshot from the
3D GameLab software is also analyzed visually. GoGo Labs
is the company that created 3D GameLab and is no longer
supporting the software as of last year. However, there is still
a wealth of information on the software through screenshots,
reviews, and articles. Analyzing this software is essential to
understanding how the design of the software is motivational
to students.
Another research project aims to review elements of
gamification and teacher feedback on using software called
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Classcraft. Analyzing this study furthers the understanding
of the elements that drive students and teachers to use
gamification software. An analysis was also conducted on
the visual interface of the Classcraft software to see what
characteristics of the design are appealing to both students
and teachers.

CASE STUDY 1: QUIZIZZ
The project conducted by Zamzami Zainuddin, Muhammad
Shujahat, Hussein Haruna, and Samuel Kai Wah Chu
attempted to understand the role of gamification, specifically
using electronic quizzes, on student learning. This study
focused on Quizizz, Socrative, and some assessment features
built into a Learning Management System. This scientific study
aimed to determine how the implementation of electronic
quizzes impacted students’ performance and engagement
compared to traditional written assessments. These outcomes
were measured through formative quizzes, interviews, and
questionnaires.
The Quizizz platform is an online quiz tool selected for this
study as it is designed to integrate classroom content easily
through the teacher’s interface. Users can register for a
free account on Quizizz that allows access to multiple quiz
creation options. Like many educational gaming systems,
students can receive a code to enter the quiz instead
of having to create a user account and password. Many
typical gamification systems exist within Quizizz, including
leaderboards and avatars. Zainuddin et al. explain how
“gamification involves using features like scores, badges,
rankings, and rewards, making immediate feedback possible”
(2).
The research for this study was conducted over eight weeks
and involved student orientation and rotation between
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lessons involving traditional instruction with paper-based
quizzes and gamified instruction with electronic-based
quizzes. Three groups of students were studied and took
both standard written examinations and software-based
quizzes. The study determined that “there were no significant
differences in students’ overall learning
achievement scores between the paperbased quizzes and gamified e-quizzes” (7).
However, the students who used the Quizizz
they felt more
platform had the highest mean test scores
emotionally
of each group and showed the highest
increase in performance over the other
engaged in learning
learning platforms studies (7).

through a game-like
system

Qualitative findings were produced with
the help of interviews. Students “claimed
that they felt more emotionally engaged
in learning through a game-like system
– such as a gamification quiz – and
experienced feelings of fun, enjoyment,
interest, enthusiasm, and curiosity” (8). These results imply that
students were emotionally engaged when gamification was
implemented. The competition aspect of the application was
also a driving factor for students in this study, as they noted
the challenge presented and how it drove them to prove their
excellence to their peers (9). Systems, such as leaderboards,
can anonymously show a student’s rank compared to their
classmates as a feedback method. The students perceived
Quizizz to enhance their performance because of the
competitive nature of the application. It also had a “positive
impact on all types of learning engagement and motivation
in class” (10). Time limits on the questions were also imposed,
leading students to focus intently on the questions asked.
Zainuddin et al. conclude that there were no significant
differences in quantitative student achievement between
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paper and electronic-based quiz results. However, “the
findings from the interviews showed that students perceived
gamified e-quizzes in a formative assessment context as fun,
motivating and engaging” (11). The study also concludes that
students were engaged emotionally and behaviorally in the
lessons and assessments.
The study’s sample size was relatively small, at only 94
participants. This challenge could impact the results so that
a larger sample could be studied in the future. There is also
a risk of bias in the results of the surveys given to students.
However, the study concludes that “innovative gamified
e-quiz applications and paper-based quizzes were effective
in evaluating students’ learning performance, particularly as
formative assessment used after the completion of each topic”
(13), even if there were no significant increases in student
performance. The qualitative data suggest that students were
more engaged in the lessons when gamification strategies
were incorporated into their classes and evaluations.
The positive impact of gamification on student engagement
can be implemented into solutions to the problem of
student motivation within their courses. Using systems that
incorporate competitive and engaging experiences adds to
the student-centered education approach. These tools “would
help both students and instructor to identify the progress of
the teaching-learning process and to consider whether more
focus is needed before moving on to a new topic” (12).

VISUAL ANALYSIS 1: QUIZIZZ
The visual selection depicts a screenshot of the Quizizz
application on a mobile device. This image was provided by
Quizizz’s website within a folder of promotion materials for
the application. The user audience for this particular design
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is school-aged students. This program is designed primarily
for mobile use and is scalable between phone, tablet, and
computer screens. Students will view this screen from a
mobile device for most classroom applications. Because it is
designed for a touch interface, interactive
buttons are large and easily accessible within
the interface.
The current screen (see fig. 1) shows a
summary to the student of their quiz result.
The top of the screen contains two large
buttons that allow students to click “play
again” or “find a new quiz.” The buttons are
lighter than the dark purple background color
and stand out from the data below. A sample
student’s colorful avatar and username are
shown below the controls, their statistics that
signify the number of points they have, and
their final ranking. The other item to note
within the border of the section is a small
“share” icon. This will allow the student to
share their profile and statistics with others
for encouragement and competition. A visual
graph indicating the student’s assessment
accuracy is shown below the profile field.
The single bar shows a percentage of correct
responses in green while their incorrect rate
is shown in red. A numerical breakdown of
correct and incorrect answers is displayed
below the bar, with data points showing the
average time to answer each question. Finally,
the student can see a number indicating their
streak of correct answers.
Other quiz options are shown below the data
fields that students can scroll through and
select for more practice. At the bottom of the

Fig 1. A view of the Quizizz’s
application interface. “About Us.”
Quizizz, https://quizizz.com/about.
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screen is a touch area that allows users to touch and swipe
their fingers upward and review the questions from the quiz
so they can evaluate the areas that need improvement. Many
individuals are familiar with the conventions of navigating an
application on a smartphone or tablet and Quizizz clearly
integrates this. The visual selection indicates some of these
routine functions for individuals within a technology-driven
culture. For users familiar with application user interfaces, the
arrow about the “Review Questions” area indicates that you
can swipe up to view more content. The truncated quiz box
under the “You may also like” section suggest that the user
scroll to the left or right with their finger to view more options.
The interface shown comprises text that interrelates to many
of the images and icons on the screen. Primarily, the avatar
is a visual representation of the user. This is located adjacent
to the username to correlate the two. Below the graph,
the symbols of a green checkmark and red “x” are shown
along with the words “correct” and “incorrect.” An icon of a
flame sits alongside the student’s correct answer streak to
indicate how “hot” their streak was during the quiz. Lastly, the
available quizzes have complementary photographs within
the graphical boxes. For example, the exam on Ancient Rome
shows a picture of the Colosseum.
The work represents a functional design interface that
presents options to the user in an aesthetic way. The triadic
color scheme of secondary colors helps unify the design and
allows elements to stand out against the dark background.
This is especially beneficial in an application geared toward
younger users and likely leads to the success of Quizizz
regarding student engagement. The design of the screen
promotes interactivity with large buttons to tap and areas to
swipe. The design is clean with slight skeuomorphic elements,
such as shadows under the top buttons.
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The aesthetic choices made in the design of the Quizizz
interface apply to the theoretical solution of a classroomorientated skill tree. Contrasting colors within the interface
allow important sections to stand out. Icons with text can also
be used in an application created to track student progress
and inform choices through a curricular course of study.

CASE STUDY 2: 3D GAMELAB
Another study comes from Tara L. Kingsley and Melissa
M. Grabner-Hagen and is presented in their article titled
Gamification: Questing to integrate content knowledge,
literacy, and 21st-century learning. This research aimed to
explore the benefits of Game-Based Learning in the classroom
using a program that allows students to interact with objects
in a physics-based environment. Kingsley and Grabner-Hagen
studied a science class and its use of the 3D GameLab software
to gamify lessons.
The study focused on a classroom of early adolescent students
over a time frame of four weeks. The data from this study was
“collected through classroom observations, analysis of the
gamified learning environment, semistructured interviews with
the teacher, and a survey of students” (Kingsley and GrabnerHagen 53). The class teacher, Mr. Wallen, was an avid gamer
and spent a good deal of time at the beginning of the year
teaching the class how to use the technology, specifically the
3D GameLab software.
Kingsley and Grabner-Hagen explain how Mr. Wallen imported
his existing curriculum and created a series of quest chains for
students to complete. “Within the quest chain, students had
options for reaching leveled XP requirements and could select
quests of interest, rather than completing assignments in a
fixed, linear progression” (55). In this way, students can select
their assignments based on their interests and skill level for
the tasks.
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Students in this study could complete assignments in any
order and repeat a project if necessary. 3D GameLab also
utilized progress bars that the student could reference and
receive feedback on how they were doing in the course
overall. Kingsley and Grabner-Hagen note that “the game
elements were important because they took advantage of
the motivation that video games offer to promote mastery
learning” (56). Some students wanted to improve and achieve
a higher score continually.
The qualitative analysis of the class in this study measured
skills involving creativity and innovation, critical thinking and
problem solving, and communication and
collaboration (56). Students would need
to write creatively, plan, and perform a
skit that showed their knowledge of a unit
the game elements were
topic innovatively for one quest. Critical
important because they
thinking assignments might have students
took advantage of the
thinking scientifically to solve problems
motivation that video
and put their ideas to the test through
games offer to promote
experimentation. Students also need to
collaborate and communicate in person
mastery learning
and within the online system. Students
were surveyed, and most responses were
overwhelmingly in favor of interacting with
the 3D GameLab software to complete
assignments. Students noted that learning was easier, and they
enjoyed earning their badges for completion. Kingsley and
Grabner-Hagen note that “these findings have implications
for instruction as well as motivation” (58). The open-ended
qualitative responses to the questionnaires revealed the five
most common words to describe the students’ experience
were fun, easy, exciting, favorite, and free-choice (58).
One of the challenges to this study is the lack of comparative
data for student performance or motivation in a group that
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did not participate in the gamification implemented in 3D
GameLab. While the responses from this group were primarily
positive, student assessment data could be compared to those
in a traditional science curriculum.
The analysis of this study will help inform a visual solution
to the problem of student motivation by understanding
the software’s design elements and reward systems. The
teacher from this study used his current science curriculum
and carried over the material to this gamified platform to
encourage student interaction. There are opportunities
to create a solution to the identified problem by creating
a system that allows teachers to import their course
assignments and required curriculum topics into a skill tree
format for students to track progress and visualize assignment
choices. This gives students a sense of control over their
learning options.

VISUAL ANALYSIS 2: 3D GAMELAB
Part of the 3D GameLab software interface is the subject of
this visual analysis. GoGo Labs is the company that created
3D GameLab and is no longer supporting the software as of
last year. There is still a wealth of information on the software
through screenshots, reviews, and articles. However, the
program is no longer available to install.
This screenshot from the 3D Game Lab section (see fig. 2)
depicts a grid of ten badges within two rows. These badges
correspond to items specific to a science class, but various
badges could be shown. The class within this study was an
intermediate science class, and they were the target audience
for this group of images. Students used this software to
explore different assignments within their course and track
their completion. Students could earn a badge representing
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the assignment they completed when they finished a task.
The teacher of this class likely created these badges to award
students for their accomplishments. The user would be able
to look at the image and recognize its significance to the task.
Many icons are recognizable and would probably be identified
throughout other cultures. However, the accompanying
words are beneficial to the viewer to help identify the
purpose of some
pictures. There is
a photograph of
the top of a soda
can. Some may
recognize the image
as representing any
number of things.
However, the word
“Condensation”
appears below the
Fig 2. A screenshot of badges within 3D GameLab from the study.
picture, helping to
Tara L. Kingsley and Melissa M. Grabner-Hagen. “gamification.”
identify the specific
Journal of Adolescent & Adult Literacy, vol. 59, no. 1, 2015, pp. 51-61.
meaning of the
icon.
The image’s composition displays two rows of pictures but
does not specify any design order. The design could be
interpreted as reading from left to right as badges were
awarded. However, a vertical list may better serve a specific
order or a list by date earned. Two badges repeat themselves
in the list. This screenshot displays two “Liquid” and “Solid”
badges. These repeated badges were likely given to a student
completing two assignments on a similar topic. Including a
date or timestamp alongside the badge would help identify
and connect to the completed requirements.
The primary aesthetics of the badge display panel is
straightforward and practical. A thin blue header sits atop ten
boxes with a dark blue to black gradient background. Names
are shown under an icon representing the specific badges.
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A few of the images used in the badges fit with a
skeuomorphic aesthetic that ties them together. The
Solid, Liquid, and Freezing badges have similar colors and
appearances. However, the Melting, Evaporation, and Gas
icons all have such different styles that they don’t seem to
fit with the others. The Melting images look like ice cubes
but are all white on the dark background without shading.
The Evaporation image shows elements releasing into the air
above a stylized line representing the ground. The Gas image
also looks very different from the others, with grey swirls of
abstracted smoke. Perhaps the most jarring of all the images
used are the photographs that represent Condensation and
Sublimation. It would likely be challenging to define the two
in a graphical format, but the pictures lack consistency in the
overall look of the badge window.
Analyzing this image of the software helps identify
motivational design elements for students. Students were
drawn to this software’s fun aspects, such as collecting badges.
The badge display shows progress as a visual solution to
motivate students and promote excellence. The design of the
elements could be better designed to fit into a consistent
aesthetic. All parts of the solution should have a unifying
theme, whether it is flat or skeuomorphic. Teachers may be
able to customize the application appearance to match their
curriculum.

CASE STUDY 3: CLASSCRAFT
Another project comes from an article titled Classcraft: from
gamification to ludicization of classroom management by
Eric Sanchez, Shawn Young, and Caroline Jouneau-Sion. This
research aims to review elements of gamification and teacher
feedback on the use of software called Classcraft and how it
impacts classroom management by analyzing experiments
that utilize the platform.
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Classcraft uses gamification to motivate students to meet
behavior expectations in the classroom. Sanchez et al. explain
how the program’s objective is “to transform how students
experience coming to class by adding a playful dimension”
(497). The system runs within a web-based environment in
browsers without installing software. A mobile version of
Classcraft is available to download from app stores if a user
wishes to use that platform. The “objective of Classcraft is
to transform the classroom into a role-playing game for
the duration of the school year” (500). The software uses
rewards to help shape desired behaviors in students. Positive
behavior awards points to students that will allow a student’s
avatar to progress through the game and reach the end goal.
Throughout the process, students can level their characters
and gain experience. Students become characters in Classcraft
based upon typical roles in other role-playing games. Sanchez
et al. describe how “students are placed in teams of four to six
members and play as Mages, Warriors, or Healers” (500). Each
character type has a different set of attributes. By working in
small groups, players unlock the ability to heal each other
through the transfer of points and earn in-class rewards.
The research of this study focuses on two experiments with
Classcraft. A history class of 32 tenth graders in France and
two physics classes of 66 eleventh graders in Canada were
studied while implementing the gamification. Nearly a third of
the students within the French experiment were categorized
as generally disruptive in the classroom. The primary data
collected was from teacher observations and feedback as the
study involved ethnographic research.
At the start of the game’s usage in the classroom, the students
observed in the French study were asked to create their own
teams, while the Canadian group of students had their team
assigned to them by their teacher. After the experiment, the
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students from France participated in far fewer game events
with an average of 44.3 events, compared to the students from
Canada, who had an average of 334.6 events attributed to each
student (506).
The teacher of the French students concluded that “the game
is an efficient way to enhance motivation about scholarly
work” (506). They also stressed that there was an increase in
participation and work. Because the teacher is still in charge
of the game and determines who receives and loses points,
the monitoring of the students remains the same while
the punishment and reward systems change. The teacher
was also somewhat reluctant to deduct powers from the
students, so the players would typically decide to spend their
upgrades on things that benefited themselves instead of the
group as a whole. For the Canadian experimental group, the
teacher reported students’ “increased motivation and deeper
engagement in classwork” (507).
The game’s rollout faced some challenges, especially for
the French team. The teacher dealt with some internet
connectivity issues and lacked enough computers at the
beginning of the experiment. Before setting up operational
computers, they used the mobile version from their phone
to track student participation. Some students lost interest in
the game because the teacher needed to serve as the game
master and continually move the class through the game.
Analyzing this study supports a thesis on gamification benefits
by identifying the fantasy elements driving student motivation.
The accessibility of Classcraft is one of its greatest strengths, as
the game is web-based and accessible on a variety of screen
formats. This characteristic is critical in creating a solution
usable by as many students as possible.
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VISUAL ANALYSIS 3: CLASSCRAFT
This screenshot (see fig. 3) shows the visual interface of the
Classcraft software developed by Classcraft Studios Inc. This
company has a large team of developers and programmers to
help bring the platform to life with detailed illustrations and
fantastic graphical elements.
The characters in the illustration appear to be somewhat lifelike with a heroic comic aesthetic, as opposed to a cartoon
style that would represent the interests of a much younger
student. This is appropriate for the primary audience of this
software of students in the middle and high-school grade
levels. The interface for Classcraft is presented here in three
different screen sizes. This illustrates the scalability of the webbased platform to show various amounts of content on the
screen depending on the device used to consume it. Dynamic
rescaling of content is essential as mobile devices have smaller
screens that can quickly become overwhelmed with material.
Typically, a phone screen will show important information at
a larger scale and allow swiping and other interactive gestures
to browse the additional items.
The main desktop screen format for Classcraft in this image
displays a header with the game’s title across the top with
a typical menu structure along the left side. This menu is
likely interactive with expanding and collapsing sub-menus.
Immediately to the right of the side menu is a list of students
and players. They highlight a user from the list that displays
the character’s name in the next column above various player
statistics. A point collection system is used, displaying those
figures near the top. The next series of information lists a
player’s HP, AP, and XP. Each section is color-coded and shows
a progress bar to provide feedback to students. Below the
progress bars is a typical collection of in-game visual rewards
or badges. If the student has not yet earned the badge, it is
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Fig 3. A screenshot of Classcraft from the study. Eric Sanchez, Shawn Young,
and Caroline Jouneau-Sion. “Classcraft: From Gamification to Ludicization
of Classroom Management.” Education and Information Technologies, vol.
22, no. 2, 2016;2017;, pp. 497-513.

grayed out with a small padlock icon over the center. However,
earned achievements are displayed as full-color icons. Finally,
the left side of the screen leaves an ample space for a visual
avatar of the selected character. The full-color image shows
customizations that the player selected or unlocked. Due
to the amount of information spread across this screen, this
design is best consumed on a larger device, such as a desktop
web browser.
The device to the far right of this image shows an iPad tablet
and a preview of the content scaled to fit that screen size and
vertical orientation. Tablet interfaces are generally tailored
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toward ease of consumption for the material to display the
information in two columns. A list of characters is on the
left side of the screen, while quest information is visible
on the right. There are consistencies between the desktop,
tablet, and mobile versions using similar typefaces, buttons,
and character models. The visual analysis of the mobile
format shows a larger view of the selected avatar with a few
buttons at the bottom of the screen. The character’s name
is displayed at the top, and a menu appears to be accessible
from the upper left corner.
The popularity of video games and western-style role-playing
games allow the fantasy design of Classcraft to fit into the
culture with recognizable elements. Students familiar with
this gameplay theme will appreciate the characters and their
attributes in gameplay. Even those who are not acquainted
with these fictional worlds could appreciate the characterbuilding aspect of the game as it relates to skills and
appearance.
The composition of the screens works well for the three
different formats. Ideally, there could be a greater emphasis
on unifying colors within the application. The white
backgrounds create neutrality and allow for the colors of
the individual characters to stand out. There appears to be
consistency in the icons used between each screen, with the
uniform green checkmark buttons and menu icons.
The aesthetic choices used in the design of Classcraft
draw the user into the world with its colorful visuals and
character design. The ability to grow character attributes and
create a visual change to the on-screen avatar can motivate
students to continue to make positive advancements in
their education. The immediate feedback a teacher provides
through assigning points within the gamified environment
also allows the students to see how they progressed through
the assigned tasks.
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The research indicates positive aspects of gamification in
its various forms. The use of mobile devices can increase
the use of the tools from the stakeholders and increase
their engagement due to the expanded access. Visuals are
also crucial to the success of a gamification tool as they can
promote interest in the topic and unify the experience. This
is evident in the analysis of Quizizz when the information
is presented with a cohesive design and color scheme. The
fantasy role-playing style of Classcraft allowed students to
see their growth through the lessons, and the study suggests
that this increased their motivation to complete their work.
Students seemed to do well when allowed to visualize
their progress in the course. The studies also indicate ways
gamification can be successful and how a course progress
solution could help students identify their class goals and
provide opportunities to choose different assignments.
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CHAPTER 3:
Visual Process
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After spending a great deal of time considering the
gamification used within the educational space, I tried to
identify gaps with either unused or underutilized tools. I
brainstormed and considered ways to promote progression
through a course and considered how teachers often use
grade books to show what a student has completed and how
they performed on their class assignments. I wanted to find
a way to show how broad concepts within a course could be
delivered to students while also catering to different learning
abilities. The idea of a skill tree is one that I have not seen used
within education. Skill trees are used in some games to track
a player’s progress and allow
them to unlock bonuses on
branching paths. I believe this
could support both student
choice and an understanding
of lesson scaffolding within a
course (see fig. 4).

Fig 4. A scan of the brainstorming ideas that identified
gaps and targeted a gamification solution.

I began my visual research by
looking at games of different
genres that utilize skill trees
in a progression system.
The visual process brought
me back to thinking about
some video games that have
resonated with me. Since I
was around eight years old,
I have enjoyed gaming and
could run five and a quarterinch floppy disks on our
family computer. Every bit
of progression in the arcadestyle games was lost due to
write protection on the discs,
and each instance of the
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game gave the player a fresh start. It was tough to care much
about progress in the game as there were no records of the
achievement, apart from an occasional high-score screen. As
I grew older, I was exposed to more games within the puzzle,
adventure, and role-playing genre that allowed the user to
save their progress and granted more options to the player as
they progressed in the game.
The audience for this solution includes both teachers and
students. High school teachers will use gamification tools
to guide students to meet their educational goals. They are
the most knowledgeable about the curriculum they teach
and can implement technology that connects their lessons
with students in new and exciting ways. Classroom students
will remain the primary beneficiary of this research as the
solutions to the problem are designed to increase their
motivation and awareness of their curriculum goals. The
qualitative data from the Quizizz study shows an increase in
student engagement with the lessons when gamification tools
were incorporated. Games fill a void for students who need
the instructions presented differently.
I pulled inspiration for the visual solution from recent video
games with a skill-tree system for assigning points in various
categories, as seen in multiple design motifs for Star Wars
Jedi: Fallen Order (see fig. 5) and its in-game skill progression
system. Many other games within a role-playing genre utilize
the skill-tree mechanic to show progression, much like a
branching progress bar. Generally, when a player achieves
a particular point tier, they will advance in a level and allot
skill points to unlock a section of a branching tree. If they
want to earn a specific bonus, they will need to assign points
or unlock the skill that precedes it along the path. I created
several mood boards from my research on these skill trees
and used them for my initial sketches. I also collected various
game textures and artwork to inspire my detailed designs.
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Fig 5. An image from a recent game using branching skill trees; Star Wars
Jedi: Fallen Order Trailers and Media. www.ea.com/games/starwars/jedifallen-order/media. Accessed Feb. 2022.

Several of my initial sketches explored how different
components connected through straight lines (see fig. 6).
These quick sketches allowed me to visualize how elements
would connect and allow branching options. I found that many
of the options would work to show connections between
components, but I was finding it difficult to tie the various
branches together in a cohesive way.
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Fig 6. Initial sketches to visualize how elements connect to each other.
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Digging into the styles and genres of games that inspire me,
I sketched some designs that would convey a unique style.
Some of my sketches explored organic tentacle forms (see
fig. 7 and fig. 8), while others used geometric lines and angles.
There are many ways to show a branching structure, and I
created several iterations with various line styles and themes.

Fig 7. Sketches of various design styles.

Deciduous

Daniel Burau

43

Fig 8. Style sketches for the design solution.
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I looked to games that use an organic motif, similar to the
concept art for The Legend of Zelda: Breath of the Wild (see
fig. 9). I also began constructing rough tree structures during
my initial brainstorming. The idea of a skill tree is reminiscent
of its shape in how items or objectives branch out from a
central idea. I am drawn to maintaining the tree-like look of
a traditional branching structure and hope to give the design
an organic look. The approach to an organic design is intuitive,
but it also connects to the fantasy-style textures found in
the visual analysis of Classcraft along with other inspirational
sources.

Fig 9. This concept art from The Legend of Zelda: Breath of the Wild shows
a natural curved line style. “The Legend of Zelda: Breath of the Wild.” The
Legend of Zelda: Breath of the Wild, www.zelda.com/breath-of-the-wild/
media. Accessed Feb. 2022.
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Many of the design options that I created displayed fingerlike branches (see fig. 10). This was a great way to showcase
multiple options to a user, but the drastic branching created
many opportunities and paths from which to choose. The
tree’s appearance can also lead to a design that is not as clean
and easy to navigate.

Fig 10. Design ideas with
finger-like branches.
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Fig 11. The games within the Myst series served as an inspiration of textures
and tones. “Riven.” Cyan, cyan.com/games/riven/. Accessed Feb. 2022.

I began working on new designs that incorporated geometric
and more regular paths. Some of the earlier designs seemed
to be pulled from a science-fiction style. The idea of variable
skins could work well with a fully-developed app. Still, I want
to avoid a sterile appearance to my initial visual solution by
pulling natural textures into the geometric designs. Some of
the most influential games to me are those in the Myst series
(see fig. 11). The use of natural textures attached to geometric
structures inspired many of my sketches.
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Fig 12. The color scheme established for the application.

I established an initial color scheme for the app that
incorporates soft natural beiges, browns, and greens (see fig.
12). Many colors are derived from photographs I took while
looking for textures (see fig. 13). This is an intuitive design
choice but connects visually to the idea of growth in student
understanding and knowledge. The fantasy-inspired designs
of Classcraft also utilize natural textures to help bring users
into a different setting for the experience. I would consider
expanding the application to allow various color schemes or
design skins to be unlocked or applied.

Fig 13. A light wood texture used for the background of the solution.
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Fig 14. Layout sketches for the design prototype.
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Fig 15. Layout sketch with concentric rings.

The direction of the solution shares traits between flat and
skeuomorphic styles. I created posterized versions of images
for use as components and background textures. I also
explored using concentric rings around the course with unit
indicators in the center. The circles represent a tree’s growth
rings, corresponding to a student’s growth in the class as
their learning expands from the center outward. An option
is to create rotating rings that align with later assignments in
the outer circles as an interactive element. Current software
limitations caused me to continue with the connecting paths
that radiate from the center. (see fig. 14 and fig. 15).
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Fig 16. Sketching various symbols for use in the design.

I explored the possibility of creating a system for symbols (see
fig. 16) on the circles that indicate whether the assignment is
available, in progress, or completed (with a horizontal line if
revisions are allowed and a plus sign if the score is passing).
I spent a great deal of time creating multiple elements for
the design within Illustrator and exporting items as vector
graphics.
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EARLY PROTOTYPES
I learned as much as I could about prototyping software and
working through tutorials on Adobe XD. I found ways to draw
users in with interactivity into my concept. I used Adobe XD
as the primary software for compiling the elements created
in Photoshop and Illustrator. The designs will all have a handmade look as though the lives were carved into a piece of
work or drawn by hand (see fig. 17). This style carries over to
the letters and symbols recreated and exported as vector
images. Several icons used in the design are also based on the
aesthetics of my other components.
Another part of my time was spent researching some open
educational resources to plug into the design. I found a tenthgrade English class curriculum that I filled into my plan for
lesson content. The lessons fall under creative commons, and
I focused the prototype on using one unit from the course
curriculum.

Fig 17. An early prototype layout exploring natural wood grain options.
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After reworking some aspects of the prototype, I felt it was
necessary to have a menu bar to see an overview of the entire
assignment tree. A menu bar was identified in the analysis of
Classcraft that provided access to different sections of the
application. This menu remains on for the duration of the
application’s use. Instead of taking up screen real estate, I
designed a menu that would fly out from the edge when the
user clicks on the menu icon (see fig. 18). When the menu bar is
not deployed, the screen space is fully allocated to the visual
map. A button was designed to zoom out of the whole tree
within the menu while another zooms in. The lines between
the rings had various states attached to the components, so
those circles would dim for the user until they clicked on them
and unlocked the next tier. There was one green circle that
brought up an assignment overlay.

Fig 18. A set of stylized icons developed for the prototype.
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There were some things that I wanted to show in a final
product that exceeded the current capabilities of the
prototyping software (see fig. 19). I tried a few more times to
get my design working with paths that appear when the user
clicks on one of the assignment circles. Eventually, I created a
functioning prototype that conveyed the application’s utility
and maintained a unified design.

Fig 19. An attempt at creating zoom-in and zoom-out functionality.
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ON THE RIGHT PATH
Teachers can show students the different options on a path,
and the route will fill in with a green line when the work
on that unit of the course is completed. To achieve the line
transformation, I created new components of the sections
within unit one. These items can change state to show the
green lines with one click, demonstrating student choice
and indicating progress. Then, the user can click the button
a second time to pull up an overlay with a description of the
assignment (see fig. 20). If the work was an optional task, the
overlay is bright green with an assignment checkmark icon.
Instead of an animated zoom-out to an overview map, the
map zoom icon in the menu bar brings up a view of the entire
skill tree for the course. In a full-production version of this
application, the paths on the overview map could be filled
with colored lines to show overall course completion.

Fig 20. Prototype mapping using Adobe XD to create functioning
assignment description overlays.
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CHAPTER 4:
Final Solution
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Deciduous comes from the type of branching tree that loses
its leaves in a yearly cycle. The term also includes the word
“decide,” which describes the choice offered to students in this
solution.
I set out to create a functioning prototype of a skill tree
based on a high school-level curriculum (see fig. 21). This
could further develop into a web-based application that
will allow teachers and students to map and explore their
course curriculum. Each course unit branches outward from
the center of the class’s skill tree. The prototype provides
stakeholders with a tool to display a visual link between each
class lesson on the tree. Some projects can allow students
to choose which work to complete. These are represented
along the forked paths. The interactive solution also solves
the problem of students not identifying connections within
the curriculum. As students complete the tree paths for each
unit, they will see an overview of their course completion,
motivating them with visual progress.

Fig 21. Exporting the finished prototype for testing.
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Fig 22. The final prototype screens show versions scaled for both web and
mobile use.

This functioning prototype of the skill tree is scaled for mobile
and large format devices using Adobe XD. The theoretical
solution provides a glimpse into a possible complete
application that can run on mobile devices and within a
web environment (see fig. 22). The scalability of an interface
was essential to me. I want the solution to be practical for
teachers to set up and distribute from a desktop environment
while students access the tool and check their progress
from a mobile device. My research indicated that mobile
access to a platform provides real-time feedback and greater
opportunities for student participation (Baszuk and Heath
550). The prototype works with various screen formats through
different prototype flows.
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When a user opens the prototype, they are greeted with
an image of faint concentric rings over a wood texture
background (see fig. 23).

Fig 23. The main layout screen within the application allows users to scroll
around the visible course map.
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Fig 24. The course overview screen is accessed by interacting with the
center dot on the skill tree.

In the center of the rings is an orange dot. Clicking on
the shape will reveal the name of the course and a brief
explanation of the grade book layout (see fig. 24). The text
reads, “This course consists of several assignments with eight
units. You can review the work summary by clicking on each
assignment button within the unit. Assignment choices are
shown using branching paths along the unit tree.” The green
checkmark will return the user to the skill tree interface.
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Fig 25. An overview map will fill-in to indicate a student’s overall progress in
the course.

One can click and drag around the screen or scroll with a
finger on a mobile device to reveal more areas of the map.
A menu icon appears in the top left corner of the screen.
Interacting with the menu shows a small bar on the left of the
web-based screen or the top of the mobile version. A user
account icon will initiate a login prompt, and the second icon
of outward-facing arrows will provide the user with a zoomedout overview of the entire course within the grade book
(see fig. 25). The idea of this overlay is that it would display a
visual summary that serves as a measurement of a student’s
progress in the course. The research shows that these progress
indicators help students organize their studies or monitor their
mastery as a management tool (Bovermann 14).
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When the user scrolls up toward the accessible path, they will
see a hollow circle branching from number one. This indicates
that the assignments on this path are within unit one. When
the user hovers over the ring, the project’s name appears,
which allows the student to draw a connection to the work
assigned in class. Upon completing the assignment or clicking
on the circle, the path is marked with a solid green line. The
circle is filled-in, indicating that the student completed
the assignment requirements and didn’t need to provide
corrections to the teacher (see fig. 26).

Fig 26. The path highlights in green when the assignment is recorded by the
teacher. Hovering over the circles on the path will reveal the assignment
titles, allowing student to make a choice regarding the available projects.
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Fig 27. An overview of the assignment is shown when the “i” is clicked on
the path, indicating that the work is complete.

Additionally, an icon with an “i” is displayed on the completed
assignment. This icon can be selected, and an overlay will
appear with details on the project and an indication that it was
submitted (see fig. 27). If available, choosing the assignment
icon on this screen will display detailed information that the
teacher can use while structuring the class lesson (see fig. 28).
Interacting with the checkmark icon will show users another
overlay in place of the assignment information. The details
displayed on the orange background (see fig. 29) include the
learning concepts for the module. This screen can help bring
clarity to students while they understand what they learned
from each lesson.
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Fig 28. Additional lesson information is shown when clicking on the
information icon on the overlay. Details can include links to standards.

Fig 29. Learning concepts for the assignment are displayed as an additional
overlay when the assignment checkmark is clicked.
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The next section of the path branches into
two different circles. Hovering over each
option provides a name to one of the teacher’s
assignment choices in class. On the mobile
version of the prototype, the assignment titles
are embedded within the assignment rings (see
fig. 30). This clearly indicates the assignment to
the student, as mobile applications lack support
for “mouse-over” hovers. This element of choice
allows students to select their own project to
complete that meets the unit’s goals. Choice is a
gamification element that my research indicated
had a positive impact on achievement. Alsawaier
explains that there is no single way to achieve
success or accomplish a goal (67). After deciding
on one of the assignments, the student can
display their selection on the tree and proceed
to discover the next project covered in the
course unit. They will repeat this process until
the entire unit is completed.

Fig 30. Assignment names
displayed on the mobile version.

While the student completes assignments
and the teacher records them, they can review
the assignments shown on the skill tree. A
bright green information icon and overlay
screen indicate lessons available as a choice
between more than one option (see fig. 31). The
information will remain accessible even after the
student completes the assignments in the unit
(see fig. 32).
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Fig 31. The assignments on a multiple-choice path will reveal the
assignment information in bright green.

Fig 32. Assignment details are accessible by clicking on the information
icons on the completed path.
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Similar overlays are used in the mobile layout. Many of the
overlays appear vertically, with the assignment detail screen
scrolling up from the bottom of the phone screen. A horizontal
menu bar also appears at the top of the screen. The overview
map is shown as a smaller dropdown element that will display
a snapshot of the student’s progress in the course (see fig. 33).

Fig 33. Mobile versions of the
screen overlays.
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Fig 34. Text information screens from the mobile layout of the prototype.

The mobile layout of the application uses text identical to
the web version and incorporates the same functional scroll
function to navigate the skill tree. Assignment details, however,
are shown with the ability to scroll through screens of text
when more information is needed on the project (see fig. 34).
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One of the struggles of the prototyping process is the lack of
easy customization of the solution to fit the needs of multiple
courses. The prototype for this course was designed using
Adobe XD. Ultimately, a team of software engineers could
create a complete application or interface that allows teachers
to tailor their skill map for each course they teach.

Deciduous

Daniel Burau

69

PROTOTYPE LINKS
Web Prototype:
https://xd.adobe.com/view/f1ffa9df-88d7-4900-8fb994248550ea86-a4ac/?fullscreen

Mobile Prototype:
https://xd.adobe.com/view/da34586c-b11b-404f-83c34be6aa027e7d-8f67/?fullscreen

WEBSITE LINK
https://deciduous.design
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CHAPTER 5:
Conclusion
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I have found that it can be challenging to show students the
end goals of units of study and how the concepts taught
during a unit build upon one another. Using a tool to gamify
a course curriculum into a visual skill tree allows users to
identify broad concepts, bring clarity to connections between
steps, and support student choice as they unlock tiers.
This research aimed at discovering ways for students to
improve their understanding of educational sequences
and identify gamification tools that lead to student success
through motivation. The studies also showed many positive
benefits to implementing gamification systems in secondary
education. Students are motivated to succeed when given
feedback and access to progress indicators. A gap existed in
the research on gamification tools that would allow teachers
to present their course curriculum to students to show visual
connections between projects and options to students to
choose between similar assignments.
The solution to this problem was to create a skill tree
application that allows teachers to display connections
between assignments and track student progress toward skill
mastery while showing how one learned skill impacts another.
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Fig 35. Testing the prototype for the skill tree application, Deciduous.

The visual feedback provided by the completed paths gives
the students an overview of their completed work. It motivates
them throughout the course while tracking progress toward
mastering the connected skills. It also promotes guided choice
as branching tiers of projects or assignments are unlocked
and bring clarity to the next steps. The student receives
feedback through the visual completion of their assignment
path that can directly drive their motivation to succeed in the
class using the gamified skill tree. Research also shows how
the accessibility of the gamified tools on a mobile platform
positively impacts a student’s engagement with the software.
Therefore, it was essential to consider that a visual solution
remains web-based and accessible on various devices to
expand its implementation (see fig. 35).
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The theoretical visual solution I presented lets students
visualize how one assignment fits in a sequence with another.
The design of the solution is a logical outcome of the
research and analysis of existing applications. My research
and proposed solution help close the research gap and allow
stakeholders to build those connections and increase student
motivation through visual progress and the offering of student
choice.
Before my research into gamification, I understood that
various tools existed for use in the classroom that helped
teachers and students interact with course content.
Sometimes new applications were mentioned in meetings with
colleagues. This would spark a conversation about the benefits
of the tool and build interest in how to incorporate it into the
curriculum. However, I learned that gamification extends well
beyond the classroom and have developed an awareness of its
existence in otherwise non-gaming situations. For example, my
truck will display a graph on the dashboard to alert me of my
fuel usage. An arrow moves along the bar indicating whether
or not my driving habits are providing the most optimal fuel
economy. This visual feedback serves as a type of gamification
and prompts me to drive so that I can conserve the most
amount of fuel.
I also learned a great deal about the experience design
process during the creation of my Deciduous prototype. I
studied several tutorial videos and read online articles to help
me overcome some of the technical hurdles of the process.
Designing for current technology also requires developers
to continually adapt to changing screen sizes, systems, and
hardware capabilities. Experience designers need to stay
focused on current technology while also looking ahead to
future trends to ensure that their work can remain viable as
platforms change.
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Continued development of Deciduous could lead to
implementing this gamified tool into a class grade book. This
tool could potentially replace the traditional grid format of
a grade book with a structure resembling a tree diagram. A
gamified grade book would likely contribute to the positive
impact of gamification in educational spaces in applications
such as Quizizz and Classcraft. It would allow classroom
teachers to clearly communicate the expected workload for
the course visually and encourage student agency through its
assignment options.
Other future options for the project could include
incorporating various themes through customizations that are
unlocked as students progress. This can involve toggling skins
that transform the application into a science-fiction motif or
another design style. I also visualize a software version that
expands beyond the singular class model and allows students
to see connections on their assignments linked by common
standards or learning objectives. Perhaps lines can be traced
between courses showing the importance of that particular
lesson as it pertains to other fields or even beyond career
applications.
The research and work on this solution set out to help
students visualize a course structure to understand
connections and motivate them to succeed. Effective teachers
strive to deliver instruction to students and set them up for
future success. They look to use available tools to motivate
their class. Deciduous aims to serve as a gamification tool that
allows students to connect to learning outcomes, build agency
in their choices, and rise to their potential.
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